An abundant source of a coconut tree and high exploitation of coconut products (fruit, leaves, etc.) in Indonesia leaves another environmental problem about the waste product from the coconut tree, especially coconut shell. Through the various experimental studies, we propose another treatment of coconut shell which can increase its additional value, specifically in oil-well cementing case. A successful oil-well cementing operation can be achieved if the requirement of cement strength, reflected in Shear Bond Strength (SBS) and Compressive (CS) parameter is appropriate to the oil and gas standard (API standard). Numerous cement (slurry) samples have been prepared with a various composition of nanocomposite, which contains a certain concentration of Carbon-Coconut-Shell (CCS) and SilicaNanoparticle (SNP). These samples will be followed a uniaxial load test procedure to obtain SBS and CS value. The result clearly indicates an increment trend of SBS and CS when the concentration of nanocomposite increase. Optimal nanocomposite concentration, which results in the highest SBS and CS values, has been acquired for the sample with 1% nanocomposite and these values effectively compatible with the authorized standard. The result from the Scanning Electron Microscope (SEM) image clearly confirms that nanocomposite has successfully sealed themicro-pore in a slurry surface.
INTRODUCTION
As an archipelago country, Indonesia has many shores and beach area. Moreover, combined with the tropical climate, this country is the most potential site to cultivate Cocos nucifera (coconut tree). There are approximately 3,8 million Ha coconut plantation sites which can produce around 3.2 million tons in 2005. Furthermore, Indonesia can harvest approximately 17 billion coconuts per year [1] . Every part of the coconut tree can be employed in daily life in Indonesia such as its trunk can be used a raw material for bridge construction, its leaves can be utilized as house utensils product, and the fruit can be functioned as a cooking ingredient. Higher consumption of coconut fruit has induced an environmental problem. It will lead to an abundance of coconut fruit waste, especially for the coconut shell. Nowadays, the coconut shell is always recycled to a charcoal form (we called carbon-coconut-shell (CCS)) for daily cooking needs. The economic value of the CCS is not high enough for this case.
This experimental study uses the combination of a CCS and Nanosilica, known as the nanocomposite as an additive to enhance the cement strength. The Implementation of nanocomposite has shown a promising result in various sectors such as bone regeneration [8] , battery capacity improvement [12] , and electrical energy storage [14] . Meanwhile, employing the nanocomposite as lost circulation material to prevent the drilling fluid flow further into the formation also shown a great improvement in the oil and gas industry. [11] In oil and gas industry, the cement quality is a key factor to prolong the performance of the oil well in order to mobilize the crude oil from the reservoir up until it reaches the surface [10] . Combined with an appropriate well cementing technique and the reliable cement and additive materials will generate a high quality cement with better endurance to pressure from the formation and from the inside of the wellbore. A good quality of cement in oil well will be indicated from the representative values of the shear bond strength (SBS) and compressive strength (CS) [5] . These values should conveniently with the standardized value from American Petroleum Association (API), specification 10A [2] . It means, the CS of the hardened cement should be high enough before initiating any other operation. Moreover, an enough value of the SBS can hold the cement bond and minimize the tendency of the cracks generation [6] .
Numerous experimental studies have been accomplished to improve the SBS and CS of the cement through chemical additive such as calcium chloride (CaCl2) as an accelerator to reduce the required time for cement grout to set [9] , fine mineral soil as a grout filler, and the application of magnesium oxide (MgO) to expand the cement grout [15] . Furthermore, implementation of Nanosilica has shown an encouraging result for cement strength improvement.
The objective of this experimental study is to investigate the effect of the CCS-silica nanocomposite on the cement strength in oil-well cementing job case. Through this experimental study, we proposed an alternative path to utilize the coconut shell beside the household utilities. It is certainly can reduce the coconut-shell waste and improve its economic value.
MATERIAL AND PROCEDURE
Before conducting the experiment, a slurry sample with various concentrations of nanocomposite should be prepared (Table 1 ). According to the API standards (article 10A), a type G cement powder is suitable for well cementing purposes because this product is recommended for oil-well cement purpose [13] . Moreover, Nanosilica from Aldrich chemistry is purchased. The physical properties of which are shown in table 2. The CCS is acquired from the "Klin" incineration process of the raw material, which is obtained from household waste [4] . After completing the incineration at temperature 500 o C, the charcoal form of coconut shell (or coconut shell carbon) samples should be sieved at 200 mesh size to get a homogeneous size of samples. The characteristics of the Carbon Coconut Shell are enlisted is table 3. A high speed propeller type-mixer is prepared for mixing the cement powder, deionized (DI) water, and the nanocomposite. DI water is used in this experiment because it is necessary to ensure the purity of water and there is no chemical interaction due to the existence of ion in the water. Water is initially poured into the mixer bowl before the solid materials, which is consisted of cement powder, and nanocomposite. The mixer is set at constant speed (4000 RPM) for 20 seconds. After all of the solid materials are added, the mixing process still continues at 1200 RPM for 4 min to obtain the slurry sample with homogeneous blends. Six sample molds were arranged based on the concentration of Nanosilica and the carbon coconut Shell. All of the samples were dried at 14.7 psi pressure and 180oF for 24 hours to confirm that the samples are free of water. Before conducting the biaxial loading test, all of the samples should be removed from the mold after the drying process is completed. A hydraulic press apparatus should be ensured at the standard condition to prevent the error reading when the test is being performed. A certain amount of load will be imposed to the sample until the condition where the failure is ensued. The compressive strength and shear bond strength of the sample can be calculated by dividing the load with the sample's cross-sectional area. A Sequential analysis consisting the Scanning electron microscope (SEM) to image the effect of the nanocomposite on cement surface structure, energy dispersive X-ray spectroscopy (EDX) to quantify the chemical compound of cement, and X-Ray Diffraction (XRD) measurements were performed for each slurry sample.
RESULTS AND DISCUSSION
The values of SBS and CS from the biaxial loading test have shown allowable results according to the API standard. The effect of nanocomposite concentration on the SBS and CS is depicted in fig. 1 and 2 . Compared to the sample without CCS, the SBS value slightly rises up to 148 psi when 0.1 % CCS are added into the sample. Increasing the CCS concentration up to 1wt% will increase the SBS value up to 257 psi. However, the CS value shows an alleviation trend for low CCS concentration (lower than 0.6 %), compared to the sample without CCS. This is due to lack of the CCS concentration which can enhance the strength of the cement. An optimum concentration of CCS, which reflects the highest value of SBS and CS is obtained for sample with 1% CCS. Furthermore, the CS and SBS of the cement tend to decrease if the CCS concentration is higher than 1 %. It is clearly evident that more CCS in the sample will weaken the inter-particle bonding of the cement.
This experimental result has successfully revealed the effectiveness of CCS nanocomposite as a cement filler. The chemical composition of samples without CCS (S0) and a sample with 1 % CCS (S3) are listed in Table 4 , which is obtained from the EDX analysis. From table 4, 1 % additional CCS will escalate the silica (SiO2) and Carbon (C) content in the cement. The existence of SiO2 has been known as an effectual pozzolan which can enhance the cement strength [7] . Furthermore, the CCS additive will complement an extra strength through the existence of the active carbon. The Combination of Nanosilica and CCS certainly improved the inter-particle bonding. Hence, the enrichment of SiO2 and C will tighten up the cement bond. The surface structure of S0 and S3, as a result from SEM analysis are portrayed in Fig.  3 and Fig.4 respectively. These figures clearly demonstrated the effectiveness of the CCS additive to fill and plug the smaller pore, which cannot be covered by adding only the Nanosilica. The dark spot in the fig. 3 represents a smaller pore where gas and fluid are allowed to flow. This phenomenon will be a potential threat to aggravate the bonding quality of cement. In oil well cementing case, the bad quality of cement bond can seriously damage the well. Furthermore, the performance of oil-well to produce the crude oil will lower. Result from the XRD measurement is displayed in fig. 5 for S3 sample. By applying crystal interpellation, the crystal content in the sample with 1% nanocomposite additive is approximately 74%. Higher crystal content will enhance the inter-particle bonding of cement.
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CONCLUSIONS
This experimental study has been done to investigate to potential utilization of CCS. A serial experiment have been conducted to observe the effects of the nanosilica and CCS, known as Nanocomposite, on cement strength. The result from the biaxial loading test shows that nanocomposite additive has successfully enhanced the cement strength. The highest value of SBS and CS have been obtained for the sample with 1% nanocomposite, which is interpreted as the optimum concentration of the nanocomposite. Overall, the utilization of the CCS as and an additive is an alternative solution to reduce the coconut shell waste and improve its economic value.
